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 The thesis consists of four main chapters: Chapter 1 is an introduction of the research, describing the overviews 
of surface or interfacial tension concepts, measuring techniques, and the factors that have the effects on the 
surface or interfacial tension. Chapter 2 describes about surface tension reduction (STR) in aqueous solutions of 
anionic surfactants (SDS or SBS) with cobalt(III) complexes. The main focus of this chapter is to classify the 
interactions between metal complex cations and anionic surfactants on water surface as the concentrations of the 
hydrophilic and hydrophobic cobalt(III) complexes are relatively high (1.25 – 5.00 mM). The result of this study 
clearly classifies the two types of interactions between metal complex cations and anionic surfactants. One is a 
hydrophilic interaction, where an electrostatic interaction between hydrophilic metal complexes and anionic 
surfactants is dominant. Another is a hydrophobic interaction to form aggregated premicelle of hydrophobic metal 
complexes and anionic surfactants. The largest STR in aqueous solutions of the hydrophilic interaction in 
[Co(en)3]3+–DS– system is almost equal to that of the hydrophobic interaction in [Co(bpy or phen)3]3+–BS–  one. 
Chapter 3 is the study about novel counter anion effects (CAEs) of added [Co(NH3)6]X3 (X– = Cl–, Br–, I– or 
ClO4–) on STR of aqueous solutions of anionic surfactants. The main focus of this study is to investigate the 
effects of counter anion of the cobalt(III) complexes on the surface tension of aqueous solution of the anionic 
surfactant (SDS or SBS). This study reveals that when interactions between complex cations and surfactant anions 
are weak, counter anions of the complexes strongly control the STR of aqueous solutions of the surfactants. On 
the other hand, if the interactions between complex cations and surfactant anions are strong, counter anions of the 
complexes do not affect the STR of aqueous solutions of the surfactants. Chapter 4 is the conclusion of the 








と２種類の陰イオン性界面活性剤（SDS、SBS）を用いた（en = ethylenediamine、bpy = 2,2’-bipyridyl、phen 
= 1,10-phenanthroline、SDS = sodium dodecyl sulfate、SBS = sodium dodecylbenzenesulfonate）。SDS水溶液
に[Co(en)3](ClO4)3 を添加した際に最も大きな表面張力の減少が見られたが、これは en 配位子のNH部分
とDS– の –SO3– 間の水素結合を介したイオン対形成（親水性相互作用）に起因すると解釈した。SBS水
溶液に対しては[Co(en)3](ClO4)3、[Co(bpy)3](ClO4)3、[Co(phen)3](ClO4)3 は同程度の表面張力低下効果を示
した。これにより、[Co(en)3]3+ における親水性相互作用と[Co(bpy)3]3+ あるいは [Co(phen)3]3+ の芳香環
と BS– のベンゼン環の間の疎水性相互作用が同程度であることが分かった。さらに、[Co(NH3)6]X3 (X = 
Cl, Br, I, ClO4) を用いて対陰イオンがSDSあるいはSBS水溶液の表面張力に与える効果を研究した。SDS
系においては表面張力の大きさの順序はClO4– ≥ I– > Br–> Cl–であったがSBS 系ではClO4– > Cl– > Br– > I– 
であった（298 K）。この結果を錯陽イオン、対陰イオンおよび界面活性剤陰イオンを含む平衡から解
釈した。このように、本研究では金属錯体添加による界面活性剤の表面張力の変化を研究し、多くの新
しい知見を得た。 
 本論文の内容、論文発表会、参考論文を詳細に審査した結果、本論文は博士学位論文に値するもの
と認定する。 
